The new name Trogloniscus is established for the terrestrial isopod genus Sinoniscus Schultz, 1995 (Styloniscidae), junior homonym of the fossil fish Sinoniscus Liu and Wang, 1978. Four new species of Trogloniscus from caves in Guangxi and Guizhou, southern China, are described: Trogloniscus hengliensis, Trogloniscus deharvengi, Trogloniscus clarkei and Trogloniscus trilobatus. The first two species are terrestrial and the last two are aquatic, collected in freshwater pools. In the family Styloniscidae, only one species (Thailandoniscus annae Dalens, 1989) from southern Thailand was previously known to occur in subterranean waters.
Introduction
In recent years, several biospeleological investigations have been carried out in southern China, which have led to the discovery of a rich troglomorphic fauna including terrestrial isopods. At present, 14 species of Oniscidea are recorded from caves in Yunnan, Guangxi, Guizhou and Guangdong (Kwon and Taiti 1993; Schultz 1995; Taiti and Gruber 2008) . This paper deals with species of Styloniscidae collected from caves in Guangxi and Guizhou during the Guangxi Integrated Forestry Development and Conservation Project (Deharveng et al. 2008) , the Guangxi China Caves Expedition 2005 (Clarke 2007 ) and speleological research conducted by Iolanda Galletti, Centro Ibleo di Ricerche Speleoidrologiche, Ragusa, Italy.
At present, the family Styloniscidae includes nine genera in three subfamilies: Styloniscinae, Notoniscinae and Kuscheloniscinae. According to Vandel (1952) , the subfamily Styloniscinae is characterized by body with smooth or tuberculated dorsum and epimera of pleonites 1 -5 reduced, so that the pleon is distinctly narrower than the pereon. It includes the following genera: Styloniscus Dana, 1853; Cordioniscus Graeve, 1914 (which may be a synonym of Styloniscus, see Schmalfuss and Erhard 1998) ; Clavigeroniscus Arcangeli, 1930; Indoniscus Vandel, 1952; Thailandoniscus Dalens, 1989 and Sinoniscus Schultz, 1995 . Most probably also Pectenoniscus Andersson, 1960 has to be ascribed to this subfamily, according to its description (Andersson 1960) . The species of Styloniscidae from caves in southern China described in this paper should belong to the genus Sinoniscus Schultz, 1995, but since this genus is a junior homonym of the fossil fish genus Sinoniscus Liu and Wang, 1978 , a new replacement name is here proposed.
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Systematic account

Family Styloniscidae
Genus Trogloniscus nom. n. Schultz, 1995. Type species: Sinoniscus cavernicolus Schultz, 1995 by present designation.
Synonym: Sinoniscus
Diagnosis
Body slightly convex, unable to roll up into a ball, with pleon narrower than pereon. Sides of pleonites 4, 5 and uropodal protopods with visible gland pores. Cephalon with large lateral and frontal lobes, distinct frontal line, no suprantennal line. Pleonites 3 -5 with epimera reduced, with small posterior points. Antennule of three articles, third article with a row of thickset apical aesthetascs. Antenna with flagellum of three clearly distinct articles; no visible aesthetascs. Right mandible with one free penicil; left mandible with two free penicils. Maxillule outer branch with 10 -11 simple teeth and two setose stalks; inner branch with three penicils at apex. Maxilla with wide inner lobe and narrow outer lobe. Maxilliped endite with a segmented stout apical penicil. Pereopod dactylus with long, simple claw and apically bifid dactylar seta; pereopods 6 and 7 with setae and scales for the water conducting system. Uropodal protopod not grooved laterally; insertion of endopod proximal to that of exopod. Genital papilla lanceolate, more or less enlarged subapically and with acute apical part. Male pleopod 1 of Styloniscus type, that is with endopod of two articles with flagelliform distal article and strong muscular attachment.
Etymology
Greek Trōglē ¼ cave þ Oniscus. Gender masculine. The name refers to the habitat where all the species of the genus have been collected.
Remarks
The genus Sinoniscus was erected by Schultz (1995) for the species Sinoniscus cavernicolus collected in a cave near Guilin, Guangxi. The American author was certainly not aware that the genus Sinoniscus is a junior homonym of Sinoniscus Liu and Wang, 1978, a fossil fish genus (Palaeonisciformes) with type species Sinoniscus macrolepis from Xinjiang, China (Liu and Wang 1978) . Since no other synonyms of Sinoniscus Schultz, 1995 are available, the new replacement name Trogloniscus is here established.
A new diagnosis of the genus is provided on the basis of the type species and the new species described herein. The genus is morphologically very similar to Styloniscus and Cordioniscus, from which it is distinguishable by the three clearly distinct flagellar articles of the antenna bearing no aesthetascs, the presence of a frontal line and absence of a suprantennal line. The suprantennal line was mentioned as present in the diagnosis of Sinoniscus by Schultz (1995) , but the re-examination of the paratypes of Sinoniscus cavernicolus, even if not in a very good conservation state, showed that this line is actually absent.
Trogloniscus cavernicolus (Schultz, 1995) 
Description
Maximum dimensions: F, 10.5 £ 4.5 mm; C, 10.0 £ 4.5 mm. Colourless, eyes absent. Body ovoidal with pleon distinctly narrower than pereon ( Figure 1A ). Dorsal surface smooth with scattered small triangular scale-seta ( Figure 1B ); large fields of gland pores on dorsal sides of pleonites 4 and 5, telson and uropodal protopods and exopods ( Figure  1C ). Cephalon ( Figure 5A ,B) with small quadrangular lateral lobes obliquely directed outwards and not protruding frontwards compared with profrons, no frontal lobe; frontal line distinct, medially bent down. Pereonite 1 with postero-lateral corners at right angle and posterior margin slightly sinuous; pereonites 2 -7 with postero-lateral corners progressively more acute; posterior margin of pereonite 7 regularly arched. Pleonites 1 -3 embedded in concavity of pereonite 7; posterior points of pleonites 3-5 very small, triangular, directed backwards ( Figure 1C ). Telson with concave sides and broadly rounded apex ( Figure 1C ). Antennule ( Figure 1D ) with third article bearing a small triangular point and a row of about 20 aesthetascs at apex. Antenna ( Figure 1E ) with fifth article of peduncle distinctly longer than flagellum; second articles of flagellum longer than first and third, third article much shorter. Mandibles ( Figure 1F ,G) as described in the generic diagnosis; no setae on molar process. Maxillule ( Figure 2A ) endite with proximal penicil distinctly longer than the two distal penicils. Maxilla ( Figure 2B ) with rounded inner lobe covered with long setae, more robust on disto-medial margin. Maxilliped ( Figure 2C ) with basis narrow, not distally enlarged; basal article of palp with two setae. Water conducting system on pereopod 6 ischium to propodus, and on pereopod 7 basis to propodus; a tuft of long setae on the distal part of pereopods 6 and 7 (Figures 3D,E, 5F). Uropod ( Figure 1C ) with protopod about as long as wide; exopod about twice as long as endopod.
Male. Pereopods 1-3 and, to a lesser extent, 4 (Figures 2D,E, 3A,B, 5D -F) with a rounded lobe covered with thin setae at the base of merus, the lobe on pereopod 1 has a double apex. Pereopod 1 carpus and propodus with a large area covered with setae and scales. Pereopods 2 and, to a lesser extent, 3 and 4 with propodus covered with small scales. Pereopods 5-7 (Figures 3C -E, 5F) with no peculiar modifications; pereopod 7 ischium with sternal margin straight. Genital papilla ( Figure 4A ) elongated, swollen subapically with pointed apical part. Pleopod 1 ( Figure 4A ) exopod triangular with concave outer margin and narrowly rounded distal point; endopod with distal article flagelliform about twice as long as the basal article. Pleopod 2 ( Figure 4B ) exopod short and wide (about three times as wide as long), with broadly rounded distal margin; endopod thickset, with basal article quadrangular, distal article elongated, about three times as long as basal, with narrower distal part. Pleopod 3 exopod ( Figure 4C ) and pleopod 4 exopod ( Figure 4D ) similar in shape, rhomboidal, with a fringe of short setae on inner and outer margins. Pleopod 5 exopod ( Figure 4E ) triangular with convex outer margin and a semicircular lobe at medio-basal corner.
Etymology
The species name refers to Hengli Dong where the specimens have been collected.
Remarks
The new species is similar to Trogloniscus cavernicolus in the shape of male pleopods 1 and 2. It is readily distinguished in having the antennule with a larger number of apical aesthetascs (ca. 20 vs. 7) and the male pereopods 1 -3 with a distinct basal lobe on the sternal margin of the merus. A semicircular lobe at the base of the male pleopod 5 exopod, most probably used to hold and protect the tip of the pleopod 2 endopod, is present also in the following three new species and might be a generic character. Unfortunately it was not possible to check the presence of this character also in the male paratype of the type species Trogloniscus cavernicolus.
Trogloniscus deharvengi n. sp. Figure 6E ). Antennule ( Figure 6F ) with first article shorter than second and third; third article with a row of about 25 long aesthetascs on medial margin. Antenna ( Figure 6G ) with fifth article of peduncle distinctly longer than flagellum; second article of flagellum longer than first and third, third article much shorter. Buccal pieces as in Trogloniscus hengliensis. Water conducting system on pereopod 6 ischium to propodus, and on pereopod 7 basis to propodus; a tuft of long setae on the distal part of pereopods 6 and 7 ( Figure 8A ,B). Uropod ( Figure 6E ) with protopod about as long as wide; endopod about 2/3 as long as exopod. Male. Pereopod 1 ( Figure 7A ) carpus covered with scales and setae near sternal margin. Pereopod 2 ( Figure 7B ) carpus with a setose area on distal part near sternal margin. Pereopod 3 ( Figure 7C ) carpus with a hump covered with scales on distal sternal margin. Pereopods 4 and 5 ( Figure 7D ,E) carpus with sternal margin slightly concave in the distal part, covered with scales. Pereopods 6 and 7 ( Figure 8A ,B) ischium with sternal margin straight. Genital papilla ( Figure 8C ) elongated, slightly swollen subapically. Pleopod 1 ( Figure 8C ) exopod triangular with slightly concave outer margin covered with fine setae and narrowly rounded distal point; endopod with distal article flagelliform about three times as long as basal article. Pleopod 2 ( Figure 8D ) exopod about twice as wide as long, with broadly rounded distal margin; endopod thickset, with basal article quadrangular, distal article elongated, more than three times as long as basal, with distal part slightly narrower and rounded apex. Pleopod 3 exopod ( Figure 8E ) rhomboidal. Pleopod 4 exopod ( Figure 8F ) trapezoidal. Pleopod 5 exopod ( Figure 8G ) triangular with convex outer margin and a semicircular lobe at medio-basal corner.
Etymology
The species is named after our colleague and friend Dr Louis Deharveng, Paris, who collected part of the material included in this paper.
Remarks
Trogloniscus deharvengi differs from both Trogloniscus cavernicolus and Trogloniscus hengliensis in having the dorsal body surface covered by tufts of thin setae, antennule with a larger number of aesthetascs, modifications on the carpus of the male pereopods 2-5 and thicker distal part of male pleopod 2 endopod. It also differs from Trogloniscus hengliensis in having rhomboidal instead of triangular dorsal scale-setae and in lacking the basal lobe on the merus of the male pereopods 1-3.
Trogloniscus clarkei n. sp. (Figures 9-12 
Description
Maximum dimensions: F, 18.0 £ 6.5 mm; C, 15.5 £ 6.0 mm. Colourless, eyes absent. Body elongated, with pleon distinctly narrower than pereon ( Figure 9A ). Dorsal surface smooth with sparse pointed scale-setae ( Figure 9B ); a few gland pores on dorsal sides of pleonites 4 and 5, telson and uropodal protopod ( Figure 11D ,E). Cephalon ( Figure 11A -C) with large quadrangular lateral lobes with rounded apices and obliquely directed outwards; a triangular frontal lobe, slightly excavated dorsally, directed frontwards, clearly protruding compared with the lateral lobes; frontal line straight at sides and pointing down in the middle. Pereonites 1 -4 with postero-lateral corners rounded, posterior margin straight; pereonites 5 -7 with postero-lateral corners progressively more acute, posterior margin regularly concave. Pleonites 1 -3 with posterior points very small, directed backwards ( Figure 11D ,E). Telson with concave sides and broadly rounded apex ( Figure 11D ). Antennule ( Figure 9C ) with articles subequal in length; third article with a triangular point and a row of about nine short and thickset aesthetascs at apex. Antenna ( Figure 9D ) with fifth article of peduncle distinctly longer than flagellum; first article of flagellum slightly longer than second, third article much shorter. Mandibles ( Figure 9E ,F) with a small penicil on molar process. Maxillule ( Figure 9G ) endite with distal and basal setae distinctly longer than middle setae. Maxilla ( Figure 9H ) with a fringe of long strong setae on disto-medial margin. Maxilliped ( Figure 10A ) with distal part of basis much wider than basal part; apical penicil of endite short and stout; basal article of palp with seven setae. Waterconducting system on pereopod 6 ischium to propodus ( Figure 12B ) and on pereopod 7 basis to merus ( Figure 12C,D) . Uropod ( Figure 11D ) with protopod wider than long; exopod slightly longer than endopod.
Male. Pereopods 1 -4 ( Figures 11F,G, 12A ) subchelate, with carpus enlarged. Pereopod 1 merus, carpus and propodus with a large area covered by small scales. Pereopods 6 ( Figure 12B ) and 7 ( Figure 12C ) ischium with a large depression along the whole sternal margin. Genital papilla ( Figure 10B ) pointed and slightly swollen subapically. Pleopod 1 exopod ( Figure 10C ) triangular with slightly concave outer margin covered with fine setae and rounded distal point equipped with a strong seta; endopod with distal article flagelliform about twice as long as basal article. Pleopod 2 exopod ( Figure 10D ) short and wide (about three times as wide as long); endopod thickset throughout its whole length, basal article quadrangular, distal article about four times as long as basal, rounded apex. Pleopods 3 ( Figure 10E ) and 4 ( Figure 10F ) exopods quadrangular with a fringe of short setae on margins. Pleopod 5 exopod ( Figure 10G ) triangular with fine setae on outer and medial margins; a quadrangular lobe on medio-basal corner.
Etymology
The species is named after Arthur F. Clarke, Hobart, Tasmania, who collected the specimens. 
Remarks
The new species differs from Trogloniscus cavernicolus, Trogloniscus hengliensis and Trogloniscus deharvengi in having a pointed frontal lobe, a penicil on the molar process of the mandibles, the basis of maxilliped distally enlarged and the anterior male pereopods subchelate. Moreover, Trogloniscus clarkei is aquatic while the three previously mentioned species are terrestrial. Trogloniscus trilobatus n. sp. (Figures 13-16) Sinoniscus sp. 1; Deharveng et al. 2008: 76, tab. 1, fig. 4 . Description Maximum dimensions: F and C, 14.5 £ 5.5 mm. Colourless, eyes absent. Body ovoidal with pleon slightly narrower than pereon ( Figure 13A ). Vertex of cephalon slightly granulated, pereonites 1-3 with some oblique low ridges at sides; dorsum with sparse leaflike scale-setae ( Figure 13B ); a few sparse gland pores on dorsal sides of pleonite 3, large gland fields on dorsal sides of pleonites 4 and 5, telson and uropodal protopod ( Figure 13E ). Cephalon ( Figure 13C,D) having large triangular lateral lobes with rounded apices and obliquely directed outwards, and a quadrangular frontal lobe, slightly excavated dorsally, directed frontwards and upwards, clearly protruding compared with the lateral lobes; rear margin of vertex raised up; frontal line along margin of lateral and frontal lobes. Pereonite 1 with postero-lateral corner at right angle and posterior margin slightly sinuous. Pereonites 2 -7 with postero-lateral corners progressively more acute; posterior margin of pereonite 7 regularly arched. Pleonites 1-3 embedded in concavity of pereonite 7. Pleonites 3-5 with short posterior points directed backwards, triangular ( Figure 13E ). Telson with concave sides and broadly rounded apex ( Figure 13E ). Antennule elongated ( Figure 13F) ; first article thicker than second and third; second article longer than first and third, covered with short setae; third article with a small triangular point and a row of about eight short and thickset aesthetascs at apex. Antenna ( Figure 13G ) with fifth article of peduncle distinctly longer than flagellum; first and second articles of flagellum subequal in length, third article much shorter. Mandibles ( Figure 14A ,B) with a small penicil on molar process. Maxillule ( Figure 14C ) endite with basal penicil distinctly longer than middle and distal penicils. Maxilla as in Figure 14D . Maxilliped ( Figure 14E ) with distal part of basis much wider than basal part; apical penicil of endite stout; basal article of palp with two setae. Pleopods 3 -5 exopods fringed with long thin setae. Uropod ( Figure 15A ) with protopod about as long as wide, covered with short setae on outer margin; exopod almost twice as long as protopod; endopod shorter than exopod.
Male. Pereopods 1 and, to a lesser extent, 2 and 3 subchelate. Pereopod 1 ( Figure 15B ) propodus, carpus and merus with a large area covered with scales. Carpus of pereopods 2, 3 and merus of pereopods 2 -7 with scales on sternal margin. Pereopod 7 ( Figure 15C ) ischium with sternal margin straight. Genital papilla ( Figure 16A ) swollen in the middle part with pointed apex. Pleopod 1 ( Figure 16B ) exopod triangular, with outer margin slightly concave and fringed with thin setae; endopod with distal article flagelliform and about twice as long as basal article. Pleopod 2 ( Figure 16C ) exopod short, more than three times as wide as long, with medial and distal margins fringed with thin setae; endopod thickset with basal article quadrangular, distal article elongated, about three times as long as basal, with distal part having a triangular lobe obliquely directed outwards. Pleopod 3 exopod ( Figure 16D ) and pleopod 4 exopod ( Figure 16E ) ovoidal. Pleopod 5 ( Figure 16F ) exopod ovoidal with medial margin slightly sinuous in proximal half and a semicircular lobe on medio-basal corner.
Etymology
Greek tri ¼ three þ lobos ¼ lobe. The name refers to the cephalon with three large frontal lobes.
Remarks
In having a protruding frontal lobe, a small penicil on the molar process of the mandibles, the basis of the maxilliped distally enlarged and subchelate anterior male pereopods Trogloniscus trilobatus is similar to Trogloniscus clarkei from which it is readily distinguished by leaf-like instead of pointed dorsal scale-setae, quadrangular instead of pointed frontal lobe and male pleopod 2 endopod with a triangular lobe directed outwards at the apex. Like Trogloniscus clarkei, Trogloniscus trilobatus is also aquatic. Encun Dong is a cave located near the town of Hechi, Nandan County, Guangxi. The cave system belongs to a limestone area of Permian origin. At the end of the cave, large pools about 1 m deep formed by percolating waters are present. The specimens were found on the bottom of the larger pools where they were moving and hiding among the numerous crevices. The water temperature at the moment of collection was 13.48C (I. Galletti, pers. comm.).
Trogloniscus sp. 
Material examined
Remarks
This specimen is similar in body shape to Trogloniscus hengliensis but its identification is not possible due to the lack of males.
Discussion
With the four new species here described, the total number of terrestrial isopods recorded from caves in southern China is now 18 (Taiti and Gruber 2008) , but only the five species of Trogloniscus can be regarded as real troglobionts. The genus seems to be endemic to southern China, and it is interesting to point out that it includes both terrestrial (Trogloniscus cavernicolus, Trogloniscus hengliensis and Trogloniscus deharvengi) and aquatic species (Trogloniscus clarkei and Trogloniscus trilobatus). The two aquatic species show some peculiarities (presence of protruding frontal lobes, enlarged distal part of the maxillipedal basis and subchelate anterior male pereopods) compared with the terrestrial species, which are probably due to the adaptation to an aquatic environment. All the other characters, including the antennal flagellum and the male pleopods, are very similar in both the terrestrial and aquatic forms, and there is little doubt that they belong to the same genus. This is also confirmed by preliminary molecular data (Taiti et al. 2006) .
Most of the species of Oniscidea with an aquatic or amphibious way of life belong to the Synocheta and particularly to the family Trichoniscidae. At least five species of Trichoniscidae are supposed to be truly aquatic: Typhlotrichologioides aquaticus Rioja, 1952 Ortiz et al. (1999) also Brackenphiloscia vandeli Ortiz, Debrás and Lalana, 1999 from a Cuban cave is an aquatic form, and it certainly belongs to the family Trichoniscidae. Other trichoniscid forms which have an amphibian way of life have been recorded in the genera Scotoniscus Racovitza, 1908; Titanethes Schiödte, 1849; Cyphonetes Verhoeff, 1926; Alpioniscus Racovitza, 1908; Bureschia Verhoeff, 1926; Brackenridgia Ulrich, 1902; Mexiconiscus Schultz, 1964; Trichoniscoides Sars, 1899 and Balearonethes Dalens, 1977 (see Dalens 1977 and Sket 1986 for a review). The Styloniscidae, the other large family of Synocheta closely related to the Trichoniscidae, included only one species with an amphibious way of life, Thailandoniscus annae Dalens, 1989 , from a cave in Thailand (Dalens 1989) . Also among the higher Oniscidea (Crinocheta), there are taxa which occur in waters: Paradoniscus aquaticus Taiti and Ferrara, 2004 and Paradoniscus degeeri Taiti and Ferrara, 2004 (Olibrinidae) have been recorded from fresh water pools in some caves on the Socotra Archipelago, Yemen (Taiti and Ferrara 2004) , and species of the genus Haloniscus Chilton, 1920, occurring in salt waters of Australian lakes, anchialine waters in New Caledonian and groundwater calcretes in Western Australia (Taiti and Humphreys 2001; Cooper et al. 2008) . Contrary to what is stated by Vandel (1970) who considered the aquatic Oniscidea as primitive forms, today they are considered to be very specialized forms derived from terrestrial species and secondarily adapted to live in water (Tabacaru 1999) . This is certainly true also for the two stygobitic species of Trogloniscus from southern China, as demonstrated by the presence of the water-conducting system on their pereopods 6 and 7.
